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425ABSTRACTS / Developmental Biology 306 (2007) 411–426Using this gene deletion–gene replacement strategy we were
able to show that Tbx5 and Tbx4 have common roles in the
initiation of forelimb and hindlimb buds, respectively, but do
not have roles in determining limb-type characteristics.
Recently we have identified Sall4 as a target of Tbx5 and
provided evidence for how a network of factors, including both
Tbx5 and Sall4 act in a transcriptional feed-forward loop to
regulate limb initiation. We have also produced transgenic lines
using tamoxifen-inducible forms of the cre recombinase under
the control of the Prx1 enhancer. These transgenic lines allow us
to delete gene function in the developing limbs from initiation
until later stages of limb outgrowth. We have used these
tamoxifen-inducible lines in combination with other tissue-
restricted cre deleter lines to show that Tbx5 is required in a
narrow time window during limb bud initiation but is not
required at later stages for continued limb outgrowth.
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Molecular interactions mediate multifaceted events of the
ontogeny and morphogenesis. Fusion of branchial arch deri-
vatives is an essential event in the development of craniofacial
architecture. We herein focused on the molecular regulation and
associated gene expression relevant to epithelial contact and
interrelation of bilateral mandibular arches. ICRmouse embryos
were used. Specimens for mRNA expression were dissected out
of the confronting mandibular arches (E9.5, 10.5) and tongue
primordium (E11.5). We also explored site-discrete gene
expression profiles by comparing the median and lateral portions
of the mandibular arches. To collect separately the mesenchyme,
microdissection was applied to the stage-matched samples.
mRNA expression profiles were analyzed in combination of
cDNA microarray and real-time PCR at three discrete stages, i.
e., E9.5 (pre-fusion), E10.5 (fusion), and E11.5 (post-fusion). A
total of 575 genes were identified as candidates that were
differentially expressed at the medial region of mandibular
arches during the fusion process. Taken with the results of GO
analysis, we identified a list of candidate genes related to cell
differentiation (Gja1), cell morphogenesis (Sprr2a), and cell
adhesion (Pcdha). Most remarkably, two transcription factors
Alx3 and Cart1 in linkage with the Pax3 signaling pathway were
up-regulated specifically at the fusion stage, whereas a group of
the genes (Dlx6), which are supposed to be involved in epithelio-
mesenchymal interaction, were down-regulated in accordance
with the completion to medial fusion of mandibular arches.
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We address the fundamental question of what mechanisms
control the growth of the calvarial bones and conversely what is
the fate of the sutural mesenchymal cells when calvarial bones
approximate to form a suture. Nocodazole in calvarial culture
reduced cell proliferation by 50.53% and we observed a
reduction in parietal bone growth of 19.10%. We performed
tissue grafting experiments in calvarial explants in culture in
order to reveal the fate of the undifferentiated mesenchymal
cells in the developing suture and they showed that mesench-
ymal cells near an osteogenic front differentiated towards the
osteoblastic lineage and contributed to the formation of the bone
within the osteogenic front. However, the majority of the
mesenchymal cells in the suture remained undifferentiated.
Using vital dye injections in different locations of the sagittal
suture confirmed the osteogenic potential of mesenchymal cells
and showed that mesenchymal cells have different fate
depending on their position within the suture. We propose
that proliferation combined with osteoblastic differentiation and
function in the osteogenic fronts is the mechanism by which
calvarial bones develop. In addition mesenchymal cells from the
intervening suture can differentiate into osteoblasts and become
incorporated in the calvarial bones. These data address the
question of how intramembranous bones grow, and can help to
understand the aetiology of pathological conditions affecting
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We here report essential roles of the BMP-binding protein
Crossveinless2 (mCv2) in mouse organogenesis. In the null
mCv2 mutant mouse, gastrulation occurs normally, but a
number of defects are found in mCv2-expressing tissues such
as the skeleton. Cartilage differentiation by BMP4 treatment is
